a b s t r a c t DISC1 (disrupted in schizophrenia 1) is an intracellular scaffolding molecule which regulates multiple signaling pathways for neural cell differentiation and function. Many biological studies utilizing animal models of DISC1 have indicated that loss of DISC1 functions are associated with pathological psychiatric conditions. Thus, DISC1 protein stability is a prerequisite to its goal in governing neural function, and modulating the protein stability of DISC1 may be a key target for understanding underlying pathology, as well promising drug discovery strategies. Nonetheless, a half-life of DISC1 protein has remained unexplored. Here, we determine for the first time the half-life of DISC1, which are regulated by ubiquitin-proteasome cascade. Overexpression of PDE4B2, a binding partner of DISC1, prolonged the half-life of DISC1, whereas NDEL1 does not alter DISC1 protein stability. Notably, the half-life of DISC1 is diminished under hypoxia stress by increasing protein degradation of DISC1, suggesting that alteration of DISC1 stability may be involved in hypoxia stress-mediated pathological conditions, such as ischemic stroke.
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Introduction
Regulation of protein stability via multiple steps of protein synthesis and proteasome-dependent degradation is critical for maintaining cellular function (Fonseca et al., 2006) . The half-life of a protein is affected by multiple factors, which include posttranslational modifications, change in subcellular distribution, and access to proteins involved in the ubiquitin-proteasome cascade (Ciechanover, 2005; Hershko, 2005; Tanaka et al., 1998) . In particular, protein ubiquitination and subsequent proteasome-dependent degradation are major mechanisms underlying degradation or transient sequestration from the available functional pool, allowing the cell to fine-tune protein availability (Patrick et al., 2003) .
The gene for disrupted in schizophrenia 1 (DISC1) was originally discovered as a transcript disrupted by a hereditary chromosomal translocation co-segregated with major mental illnesses in a Scottish pedigree (Millar et al., 2000) . After this unique finding in psychiatric genetics, many biological studies have taken place: in summary, cellular and animal models have indicated that the process involving DISC1 can underlie biology relevant to major mental illnesses (Brandon and Sawa, 2011; Kamiya et al., 2012; Narayan et al., 2013) . Multiple studies have indicated that loss of DISC1 functions is associated with pathological conditions, whereas the effects of gain of DISC1 functions are milder. Loss of DISC1 function impairs multiple developmental processes during brain development (Ishizuka et al., 2011) . Suppression of DISC1 protein expression during brain development causes altered interneuron and dopamine neuron maturation as well as behavioral abnormalities after puberty relevant to major mental conditions, such as schizophrenia (Niwa et al., 2010) . Nonetheless, we should note that there is no "genetic" support on the DISC1 gene and mental illness after initial discovery of the Scottish pedigree. The discrepancy between biological significance and little genetic support is reminiscent of Tau in Alzheimer's disease: there is no clear evidence that the Tau gene is involved in the disease at the genetic levels (Davies and Koppel, 2009), whereas Tau protein plays a crucial role in neurobiology of the disease (Buee et al., 2000) . The biological process involving DISC1 includes many interacting proteins, such as phosphodiesterase-4 (PDE4) family proteins and nuclear distribution element-like (NDEL1), critical molecules for http://dx.doi.org/10.1016/j.neures.2015.02.008 0168-0102/© 2015 Elsevier Ireland Ltd and the Japan Neuroscience Society. All rights reserved.
